Centrifugation facilitates transduction of green fluorescent protein in human monocytes and macrophages by adenovirus at low multiplicity of infection.
Due to their phagocytic and poorly proliferative nature, it has been difficult to transfect human monocytes and macrophages. Adenoviral vectors have recently allowed transduction of a high percentage of human macrophages, but only after CSF upregulation of the integrins, alphavbeta3 or alphavbeta5, during culture for 48 h, a time allowing significant monocyte to macrophage differentiation. In our hands, after 24-h incubation with M-CSF (20 ng/ml) and a further 24-h incubation with an adenoviral vector encoding green fluorescent protein (AdV-GFP) [multiplicity of infection (MOI)=50:1], only 35% of CD14-positive cells express GFP. We report that centrifugation of these cells with AdV-GFP at 2000 x g for 1 h at 37 degrees C significantly enhanced the number of cells expressing GFP (to 65%) and the level of GFP expression per transduced cell (fivefold). The viability of the cells was not compromised (<5 % CD14-positive cells were 7-aminoactinomycin D (7AAD)-positive after 24 h AdV-GFP exposure at MOI=50:1). Centrifugation allowed efficient transduction of monocytes and macrophages with an MOI at least tenfold lower than otherwise required and did not activate the transduced cells or affect their ability to produce TNFalpha or IL-1beta in response to lipopolysaccharide (LPS). This methodology was also suitable for transducing large numbers of in vitro monocyte-derived macrophages (MDMac) and macrophages isolated from synovial fluids with up to 75-80% of CD14-positive cells transduced after 24-h exposure to AdV-GFP (50:1) and centrifugation (2000 x g). This methodology should provide significant expression of transgenes in human monocytes and macrophages.